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== (54) Title: NOVEL PROCESS FOR PRODUCING IMIDAZO[l,2-b]PYRIDAZINE DERIVATIVE 
= (54)§£W<D%ft: <<Si#y [1, 2-b] tf 'J ^ *> >g(DgHS£g*ta 



(57) Abstract: A process for easily and inexpensively producing an imi- 
dazo[l,2-b]pyridazin-3-ylsulfonamide derivative which has a substituent bonded 
to the 6-position carbon atom and is represented by the formula (II): (H) (wherein 
R represents lower alkyl, lower cycloalkyl optionally substituted by lower 
alkyl, lower alkenyl, or lower alkynyl), the process comprising reacting an 
imidazo[l,2-b]pyridazine compound represented by the formula (I): (I) (wherein X 
represents halogeno or lower alkyl optionally substituted by halogeno; Y represents 
hydrogen or S0 2 N=CH-NR l R 2 ; and Z represents halogeno or OS0 2 R 3 ) with 
an organometallic compound in the presence of a transition metal catalyst. The 
derivative is useful as an intermediate for herbicides. 
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(57) 1S$<J: 



5£ (I) 
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1 
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w m m 

^^-r5^tt^v^#^ll^ UT^qbtVTV^S (M£fc£, !Ti¥5- 3 6 4 
3 9^#*3j;t>*#ffl¥l - 1 3 9 5 8 2^m0Mo ) „ ^^^T\ 

ataws^y [1, 2-b] t o y^^T?fc5^/^=/^*^b^^?& 
tt^##»i¥^>-oTfc 19 N *mwmt>n, <<%^s [1, 2-b] t°y 

WWmm%??ofZ (#1200 3-6 756) . -f 5 *V [1, 2-b] t°U *? 

T>^<^^-y L ^i^^ (Journal of Antibiotics) 5 4 (3) , 2 5 7- 
2 7 7, 2 0 0 1, (Synthesis) (4), 595 — 600, 200 

1> »5-2 7 1 2 3 3^m. 1 6 2 7 2^m, 

1-310581 -§^Rs 11-31058 2-§<4H*L 4#fH 2 0 0 0 - 1 

9 8 7 3 5#42tf|U8.J:tWHi 2001-19988 9^m^&%abfaX^Z> a 

«r^r-T5-f $ *v [ i , 2-b] try 3 -^vi^/i^^r 5: ra^ftw 



WO 2004/011466 PCT/JP2003/009003 

2 

4$yyil, 2-b] t°U^^-3-^/^/^VT^ KflS-d*OfllBffil.o 

-f^^^^V [i, 2-b] t°y^v?^^^^M^#«T^^m 

[i, 2-b] ^y^vfi^^ nmzhffimftmfe-vi&m&<mA-?%z> 

(1) 5£ (I) : 



(i) 



Zrsum*. Y^7K*M^^fcfiS0 2 N = CH-NR 1 R 2 (iOK R J :fc5j:tfR 2 
SO a R 3 R 3 ^*7 5'^■^-eg^^^ttTV^T 1 bj;V^^MT/^=3r/^£*fc 

sats-f^^v Ci, 2-b] trp^Wb-a^ (£TF. fb-a^ (I) 




5£: 

R— M 1 R— M 2 — R t R — M 2 L ^ R— M 3 — R > R-^VI 3 — L 

R R 



R — M — 



R L L L 

J* 4 t, J>r4 „ o J/T 4 T » 13 — J/i 



^[ 3 — L ' R— ^ 4 — R R — ijl 4 — R R— ijl 4 — L' R"^ 4 — L' 
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*\ M 2 te2ffi<D^JR&> M 3 i-±3m<D&m&, M 4 fc4m<0&J% : &. L N L' *5 
^(11) : 



(II) tftt5rt^fe5 0 ) ^5t^ 

io lan^im*^ 

(3) 3§#^M»^^jR^- y ^-efcs±iB (i) ia«o^^ N 

(4) &m&mfc&m<D&m&^y*^vj±%tcnm£T»hz±m en ism 

15 ^X^nT/^/^-C&S-biB (1) |B^^5t^ 

(6) X*5j:tJ«Z^^^X'&§ii|3 (1) fB^^jtfe. 

(7) Y^tK^^T\ E.oR^ig^7-/V=3r/^T*feS±l3 (1) IB^O^ijt 

(8) mm^mit^(D^m^^^t7^tci-t^-vh^±Md, (3) tarn 

20 Ot^^U 

(9) ^a^M^W^n^^b^T/^/^^^^A^fcf^ny^ 
^b«T/U=ar/l-^T^5±IB (8) |B«0^5tfe, 

(1 0) ti^SfM^D^Wk/otVi^^v'^Atfd^n^yft; 
fcVUEG&T*. &0^s/>^«;&S [1, 3-tf* (v 5 ^^^/^^^^ y ) 
25 ^n^ 0 ^] (II) ^oU Klfefctetf;* (h])7^~sl'7$sX-7s{l/) ~ 

-y^r/u (II) ^n!J K-efc5±J2 (9) lBi&tf>i£3£?£, 




(ID 



WO 2004/011466 PCT/JP2003/009003 




" X (la) 

^^^/^Sr^-To ) Sr^-To ] T^ftS^ 5 £V C 1 , 2 - b ] fc° V 
i\&m CS^T, ^b^» (la) tW1r%z.k&ibZ>a ) 

R — M 1 R — M 2 — R ^ R M 2 :L > R— M 3 — R ? R— M 3 — L 

f V V V 

R— Y~ L' R— ^ 4 — R R — 3SjI 4 — R R— l|l 4 — L' ^R ijl L ' 

Rms,mr^^m, i&mr^^mxmM^fhx^xh^i&m^^ 

irT#e>;fr35£ (Ila) : 

A^~~ x (IIa) 

C^*, X*3J:TJ«Rf*±:|Bi:I^SaSr*i-„ ] xmtSthZlk&Vd (£*"!% <k&&d 
(Ila) bWfZ^b&ZbZo ) Sr^nn^/^^-e^/^^bU 

tWttSS; (III) : 
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(OT. tt&m (III) bifcf&ZLb&ibZ. ) ofiBiifes *5J:t* 
(12) S (lb) : 

" X (lb) 

V 

3vv*5r> Y' liS0 2 N = CH-NR 1 R 2 0£"K R x *5j:t)«R 2 tt^rfrL^frUg 
^T/v=3r/w£%^U R 1 i:R 2 ^SV^^c^bTpgli-a^M^i:i: 

^^^y [1, 2-b] VVyVi/fc&M (UT, tt&to (lb) ar^i-^n^ 
j6S*)S„ ) 

R— M 1 R— M 2 — R R — M 2 — L R— M 3 — R R M 3 L 



A 



Y V V i 

rfS-HL" R — M 4 — R R-^Jl 4 — R R ivl 4 L ' R lyl L * 
L ' R ' R ' I L" 



R— M' 
L 

M 2 fi2#^H^r> M 3 ft3ft©^l^ M 4 f34#i<E>^:JSl&> L N L ' *5 
Ttmbtltt (lib) : 
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fb£-4* (lib) irl^S^i^fcSo ) &m&tcteT/i'#yfflET-T?to7k4m 

-fz>z.b*Qmt'rz>&> (i 1 1) : 



S02NH2 

s^c^ts mmi bit, zthtb<DT/i'*/u&msi-£fz.te2~6m<Dmmm 

-hfB:£ (I) , (la) *5<fctK (I b) ^*5V^T, Xf^ny^^fcf*^ 

tt, ^/^^^VJ®• : f-^gm$^TV^Tt ) ctV^'^SaT/^=3^/^SJ © tlSMT /u*c/u 
i:bT(^Jx.fi> ^?vi^ yn^m, Hyfn\f7vm, ^ 

±IB5£ (I) *5j;t>* (lb) K::jo^T. Y*5«J;TJ<Y' K:*5tt5 Tso 2 N = C 

h-nr 1 r 2 j (DR^xrjR t&^ti^ta&iLicm.mT ^ /umzm-tw&fD 
^wcr/u^umi bvxnfflz.^ t^m, ^ntv^ jyy 



R- 




(III) 
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^n|«j i-3*§^<s> rATDij £L-c«\ ^Rtf, 7ff^y|, t° 

np^yl, t 0 -<y v?yS^©3^NLl 01 (&:£L<f:i3ftV^6M) (D<£ 

(I) N (la) £>J;t>* (lb) ^*3V>T> ZRi&itS r^c^yl 
■^J ^LTfiMxJ^ 7y», ^0^, **JDR^ 3 £«H^^ff 

*u roso 2 R 3 j (^R 3 f^ft5 r^^mil^-eg^^HTv^^^v^^T 

^ry^otv^ -ff-A^ -fy^f/H, s-y^/^ t-^/wS 

-fy^nf/H, ^fvvg, ^fy^/H, s-^f/H, t-^/i^S 
^C^eT^/H^lfbtlS, Z i: UT0$ ^g&gf3^P^VM^T\ 
#f'0^ bv^mmSf^mJ® : f-*5 t }:^*^^ : •Tfe5„ 

R— M 1 R — M 2 — R } R— M 2 — L > R— l^ 3 — R f R M 3 L 

R R 




•e*$tt5^^Jl^#i*5J:tM; (i i) , (i i a) N (i i b) N (i i 
I) fe:*3V>T N Rfe:*3ft6 mB.Tj^^mi *5<fct)« rft/^df/^T'ft^ 

t^m, ^^m, zfn\f;^ -ry^ntv^ -f^^m. jy^/um, 

£LTf*0iJ;U^ i/^o/ntVH, v^n:/5vl^ ^o^yf;HfOC 
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=/uS«?©C 2 -*7 i^-^m&mfhM* R <h t"C0 * l^flHjUEW^^vl/ 

&\ v?/V3^^, -fey i7A^s^f #*lv\&jr£l 

So 

T^a^^S, y^/^S. Mitf^W 7°Pif;H, 
S&JPW&a^ W$£«Mbim tifflft^fe^ ^^f*to^*3 
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Mt&m t mt± y ^A^«t§ mm± v z M\^m<omn. mmv^^ Mt-sm 
e>. [i, 2^b] t°y ^^mt^yuiy^v ^^^mom^x^^ 

;V7~ V ^<OT >HL If V 2, 2 ' - If t° V S?/K 4 5 M 
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=.}Vis>y.y^^^ i, 2 - if ^ ^~/v>ftX7 ^ ; ) a^?^ 1, 3 — if* 
<*?7 au~)v~fo7s-7 j /) trn/-^ i, 4 -if* (^^—/wfr*^ y) ;/ 

>r ^ y t/i^i*-** ^ Mx.iti?7 (2-tKn *iy^ 

Iff, ai^V^ ^S^cc^ ^^o^y^i?x^r=t^ 1, 

^^if-yv-Tir h>-m&m?tbnz> 0 m^m^m^ ^tibfDmi^^bm 

10 W®&MMW-k tt«s M^if* ( h V 7 ^~;vfc^7 j is) — yfrsv 

(II) v^pU h\ If* (MJ7xn;^7^fy) (II) S?^n 5 h\ 

[1, 3 -if* (v^^—yi^*^ y) ^n^^] =-y>nv (II) ^p!J K 

[i, 3-tf* (s^^/i^*^/) ^n/^v] -y^/p (id 

If* (M)7x=M^7^y) ^^^173, (II) ^n!)K N if* (M)7i 
15 ^/kTft*^ :/) (II) ? K [1, 3-tf* (i?7zc~ 

^7^/) ^d/-?^] (n) K> [l, 3-lf* (^^c = 

/^^7>f/) ^n/^] /n°7^!7A (II) ^P^K Tb7^ (hP7x 

20 ^r-fe hi-— h#<D^b^w^b< s uv^^if * (hy^zc^ 

;^^7-fy) ~yjrA' (II) ^nUR [l, 2 -if* (v^^^/wfc*^ 
4 j) =^?^] ~ytr>v (II) ^n!) h\ [l, 3-tf* (i?:73:=/Wfc*:7 
^y) 7n^y] ~s/<5r/u (II) ^nJJ K-e£>6„ 

Y y -7 z^-jvifrT.-? 4 i/<D%&fy<&*>i£ s MAk~yfr;vb h y 7 ^-=-;vi^^7 a v 

h y ^—/v-**^ ^m^-a-fr-^ *^7^^Ai: b y 7^=^ 
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/^^At 1 , 2-« (v?^^n/U7^^7^ /) a* ^©l&^fc^ JWfc 

^7^At 1 , 2-fcT;* (v^^/k*;*:^ /) Ji^^^m^^s BESfc 

^7^Atl, <cJ7 o^~}Vib7»-7 4 /) ^n/^^^^bit:, ^ 

fb^v'^^t i, 3 — tr^ (v^a^/i^;*:^ y) yn/NV^E^^ 
^^7^!)^^: l, 3- (i?7*^/^*^7-f 7) 7P^°y©I^^t 

(I) ^feflS'S* (II) «r«Bfr^5»o»&^ il^^fcfi^T* 

OAO^>ftKfl2jc*»i, itif^xf/l/x^-f/K ^^-/vt-zf^j^—T 
/K T^h^t Kn7?y [B&#: THF] N 1, 4-^3^-^ h^is*. 
9^ [Hf : DME] „ it^U^yy ^jv^—tr/v^cD^^;^ 

jV%m&, M&fifN, K CB&-^: DMF] „ N, N-v> 
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txii- 1 o o°c~3 o o°c^^f 0* Kfi-sot 

~1 0 OtJTN 4#l££P£LV^te-2 0°C~5 OtT'fcSo 

1 0 #~ 5 0 0 ft^Tfc 5 mt. L < 1 #~ 4 8H^ WIC 

fb-a^ (i) K*ftz>mm&mik&m<D®iRitmn, o. 5^*~io^*t- 
i. 5^*-efc5„ 

fb-^ (i) ^Mi-5^^JS*«<^m^te> o. oooooi i 
0^*-efe^^ N 0£L<teO. 00 0 0lSi~lSit\ LVVDft 
0. OOOlSi-0. l^*T'fc^o 

W&tyQ (I I a) §r^na^7P7)s^-t?^^Wk;U T^T^vli'fby ^ 
T«^y^=/^ny K^muM£ N T^^T^^^^rT^; (III) ft 

^5^*^7 5 vfc&m~-m<Jjmn, &&&& (#^¥5-3 6 439) 

fls-S^fe (lib) Ztiufctm^XiS: (111) K*fb-a* 

ixi/ir^^ (Protective Groups in Organic Synthesis) 2 7 51) l^PCfc^" 

*»W©R(Sttu fb-g^j (i)o/f^/[i, 2 - b ] tr y ^^yf© 2 

ems x tfs&m n yyi^x* h z> m&x- t> 6 ^^ems z asst^a^ 

TV^SHMPT Kt^^*nM)7U*) ^DMA (v^5vKTi?b 



WO 2004/011466 



PCT/JP2003/009003 



ttj T L C (Thin Layer Chromatograph, ^nvf^77^-) ^<t 
T^fTofc„ TLClSim^T». T L Ct/W- h t tt^/^ (Merck) tfc 
g©dr-W;l/6 0 F 2 5 4 ( 7 0 ~ 2 3 0 ^ y v^) Sr. JRMWIi: UTf± 
*7 p-v b^77^^|ii«ii: LTfflV^fc«*fc«r. tfctttifci: LTUV^ 
10 ffl^fctta **3&fei£«rSffl Lfc 0 jjy&mfD #y^tt|P! 

0 (7 0~2 3 0^>^) Srfflv^o mM&i&b 
JBV^^K: ( ) ^ Lfct|l(l4il(D§il^ffc5 0 NMR (&& 

^SrfflWC, (Bruker) AV-4 0 0 (400MHz) S^bn^-^- 

(DkyteMm&^-fZo si^VyK d:^yK t: MJrTVj/K 
q : ^ TflSTv K m : v^Uy K dd : p-fAs?"?^? K dt : ^/UhV 
/Vy K dq : y^T^ry K sept : tT'r s' h (-feldS) n br : — 
K (*gJCSV^ „ brs : ^n — K^Vy K ddd : ^WZ/V^/Vy K 
20 ddt : ?~fAs#-fjV Y V T'Vy K brd : ^n- K brq : :7*n- 

K J:#y7V l^JSBfcx Hz : Me : *^vU3£s Et : ^^S. 

Pr : -fxi fcVl'Ss i-Pr :^y7*n fcVl^S. c-Pr : n^n fcVl^ Bu : rf'f-fV 

i-Bu : ^(y^'f-JVm, dppp: 1, 3 -If* (i^a^/l^;*:^ / ) 
>\ PPh 3 : b y 7i=/V*^7^y, CDC1 3 : 16^ nn*M, DMS0-d 6 : M^s* 
25 ^Vl^/l^^f h\ DMF : N, 5 b\ HPLC : ^Si^ffc^ 

> % : m*°/cK rap:®!^ *fc£i&4: 1 5 ~ 2 5t:Sr 
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6 2.-* %w [ i , 2 - b ] try yv^<D&& 



CI 




2 ^vl~f [ 1 , 2 - b] If y (5.00 g, 29.8 

mmol)£: [1, 3 — fcf^, (*;7ss^7-f;) ^n^^] =y^r/i/ (II) 
S?* o y K (0.08 g, 0.15 nunaQ&ttJfc^ TVl' (40 ml)-^THF (20 ml)^Si 

5 j©U ^T-VmW b flS f,xf;w ?**st?J*?xi * K^~7VV$g*£ (3M,15 
ml, 45 mmol)& 5 ^"CiST UfcCrtfi 1 0 °CJ^T)„ KJSJft*:£3&i: T'lf-fi U ° 
^agT?2^, #P§&it^T3B#ITO#bfc 0 RjcSJftSrSH^bJ&dSfcSa^TjSc 
Jfr U tK (30 ml)£r#* ^tl^fc 0 $ h \Z.mMXmW bfcd* b^J^T* p H= 5 
~ 6 < b v »}zmm bfc i: 7kM «r#PSf U tKJI SriSftai^Tttffl bfc 

10 (70 ml X 2) o W^Uf bTTfcgfc bfc (250 ml X 3) D W$£JB &m&r Is 

A:^^/W=2 : 1->1 : 1) t«L, #fe*L;fcfitfvf ^*r* bfri/V # 

£ bT#fc„ lKftl.32 g(27.4%) 
15 X H NMR (CDC1 3 , 5 ): 1.33 (3H,t,J=7.5 Hz), 2.48 (3H,s), 2.82 (2H,q,J=7.5 Hz), 

6.87 (lH,d,J=9.2 Hz), 7.65 (lH,s), 7.72 (lH,d,J=9.2 Hz) 
Hi (Neat, cm" 1 ): 2973, 2934, 2876, 1543, 1460, 1382, 1333, 1300, 1263, 1155, 
1125, 1057, 1000, 820 ,726, 699 

20 mmm 2 



6 -a^f-ju— 2-* % ?V [l, 2-b] t°y ^v>^- 3 -^/Wfr^T 



6 2-* ?vW 5 [ 1 , 2 - b ] If y (2.70 g, 16.7 

mmol)£r 1 , (30 ml)|£&ft U m.UX*MW bfc# ^op 



5 K<£>-a$c 



1) CISO3H 




S0 2 NH 2 
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X/U&^m (1.27 g, 18.5 mmoD^P^ JtJf&itfttT 5 ftmMW bfc„ RJfcWL* 
m 7 0 X^KTifft^ h V ^>VT ^ ^ (2.38 g, 23.5 mmol)£r 1 ^"C^T b 
fc D SSTteTgU ©&?StrMliTT2 0#IKIJ*#Lfc„ RJCSSKSr7 
0 <C < b \t^-Vm& U ^-^vlSfb y ^ (3.86 g, 25.2 mmol)£r 1 ^WCiST b 
fc 0 ?fifT*nr8L »315ftTT 2 B#IW» bfc D 5 0*C*T-^U 

(50 °CU&) 50 mlKl&^A^fco ^ tt^r 5 #1^1$ Vtc'&^mm 
bfc D tKJ1&^ nn*/W*Tlifflbfc(50ml X2) e W^Jl bTzkSfc^ M 

fiT« bft£S £> 1 4^5tT ^=TtK(7 ml)^P^, ^M.-e 2 R£ff€tS# bfc 0 
50&#§-Tt^ ^^7k7k(150ml)^fcit, ititm«rfflv^pH=4< bv^^p 
«Pi~^i:^ B B ^^bfc©-c:i^^^ 7KMHteTTi£$lbfc 0 ^e©^ ^ 
i!§i£vy #<7Vv#7A^n-^ h^:^ — : Ti? b:/=9 : 1-* 

4 : 1) -?mmvtc 0 blsXmCo lfcftl.8 g(44.7%) 

mp 215.0-215.5^ 

*H NMR (DMSO-d,, 5 ): 1.30 (3H,t,J=7.5 Hz), 2.57 (3H,s), 2.93 (2H,q,J=7.5 Hz), 

7.39 (lH,d,J=9.3 Hz), 7.47 (2H,brs), 8.08 (lH,d,J=9.3 Hz). 

IR (Nujol, cm" 1 ) : 3304, 3177, 3090, 1546, 1540, 1507, 1463, 1389, 1362, 1341, 

1309, 1201, 1166, 1127, 1086, 1057, 959, 900, 9864, 824, 772, 686, 670, 652, 

591,525. 



3 

2-^nn-6-n-7 P cztV^ * [1, 2-b] t° JJ ^v^C^Efc 
p^v^ n-PrMgBr 
CI^N' N ^^ NiCI 2 (d PP p),THF * n-Pr^ s "N' N ^ _ 

mmnMT. 7- h^t Ka77>-(80.0ml) \z. s 2, 
[ 1 , 2 - b ] \f V ^^>-(10.0 g, 53.2 mmolX [ 1 , 3 - * 
* ~7 << J ) 7V ~ y ^ (H) a y K(0.43 g, 0.80 mmd)«:tOT;UkJ& 

Tn n --fn tf/Wjf^&AzfT* % K©x h7tKn77 >1»(2M, 31.9 ml, 
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?u mmrem&tvt^ mm^tcm^^u 7Ft%<D®ft%m%m, ov^ 

M^P*W7^^n-7f^77^^- (H^c^vl/ : ^rf->-= 3 : 7) -? 
HfiKU i#)^££l£J£ifl£ UT#fc D Ifc*9.21 g(88.5%) 
mp 73.9-80.0^ 

X H NMIKCDCl,, 8 ): 1.01(3H, t, J=7.4Hz), 1.78(2H, m), 2.79(2H, t, J=7.6 Hz), 
10 6.96 (1H, d, J=9.3 Hz), 7.75(1H, d, J=9.3 Hz), 7.80(1H, s). 

IR(Nujol, cm" 1 ): 3122, 1466, 1377, 1314, 1302. 

H»J4 

2-^nP-6-n-^atVW^)/ [1, 2-b] try ^v 5 ^- 3 ~^?V 

15 tJn^t 5: k<d-^j& 

1) CISO3H 



200 ml -7^;* :7 ^ n ^ 2-^nn-6-n-7°D fc^W 5^ [1, 2 — 
b ] bf U ^^(0.8 g, 4.1 mmol^.tt^v 5 ^ nox^y (10 ml)£v\ix^Ml?3t 

U ^ n n ^ (0.54 g, 4.5 mmol)£— ^U^P*:, 4 B#^»31^Tit 

# b fc 0 & 7 O °Cttifi£ U hV ^/VT ^ ^ (0.5 g, 5 mmol) 3> 

20 — m.Kimx.m&-t>mm~t-z> &x*m$¥ vtc^ ^^tm v > (0.79 g, 5 mmoi)% 
-m^tinx., 2^mummmrm^Ltz. 0 £o»t^ ra^sr^u * (50 
mi) ?Lx^%m *$rm ufc 0 mmm ^maim^x-m®- vr^mm-? ^ 

jt^U ^^T^b=hy/V(10ml)*3«ttK2 8%T^^T7k 
(4ml)£rV^ ^MX* 2H#f?g}f#Lfc 0 £0»T^ tK (100 ml)^Dx. N %iWfc 
25 T?pH=2{i^f|fi5U £j&LTV^^,||>Ht^ **3 £t>*^ D n>sJs/^T?^ 

^JETT^JILT, U&jm&Hme&i&k Itffc, HX* 0.49 g(43.5%) 




S0 2 NH 2 
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mp 174-5°C 

*H NMR (DMSO-de, 5 ): 0.96 (3H,t,J=7.4 Hz), 1.7-1.9 (2H,m), 2.8-3.0 (2H,m), 
7.53 (lH,d,J=9.5 Hz), 7.82 (2H,brs), 8.19 (lH,d, J=9.4 Hz) 

IR (Nujol, cm" 1 ): 3377, 3324, 3189, 1545, 1364, 1322, 1187, 1166, 821, 680, 597 

6-n-^-2-^PD^f^/ [1, 2-b] \fV fiT^iD&tft 
f^^-gsH n-BuLi, ZnCI 2 i^^t^k 



ift-f bM«&(2.04 g, 15.0 mmol) ZMOT, 1 8 0 0 C"C 2 B#WI*£flfe&?To fc^, ft 
fi^J^LTfcSTK^ h7t K»75 ^(20.0 mL)^nx.fc 0 7K/^T> n 
y ^ <7 A(1.6M, 9.0 mL, 14.4 mmol)£r$J 3 0 #RjT?$ftT bfc^> *K^T 3 0 

^ ^*#ffl^T2, [1, 2-b] t°U^^(1.88g, 

10.0 mmol) t [1, 3 -If* (v^^crvW]^:?^ / ) ^n/^y] = y*7l/ 

(H) n y K(0.16 g, 0.30 nunol^MTkr- h7tKo77 ^(20.0 mL)M 
»**fc»*II»U-Cj3*, 5fetit tfctft n -^;«Of b 7 b Ka7 
7>^^3~6°C^^^e>3 O^TiTtfc. *»Tl5m fti&T 
3 Rtffljf # LfcSK l^^foKJcaE^^SIlft-e p H 2 £ Lfc 0 mst^f-^-v 2M 

4) Bfcrt&Sr&Uffelgi&i: UT#fc„ HX42.03 g(96.8%) 

mp 61.0-63.0*0 

X H NMR (CDCL,, 5 ): 0.96(3H, t, J=7.3 Hz),1.41(2H, tq, J=7.5, 7.3 Hz),1.73(2H, 
tt, J=7.8, 7.5 Hz), 2.81(2H, t, J=7.8 Hz), 6.96(1H, d, J=9.4Hz), 7.74(1H, d, 
J=9.4Hz), 7.79(1H, s). 

IR(Nujol, cm -1 ): 3115, 3061, 1545, 1466, 1378, 1326, 1276, 817. 



CI 




NiCI 2 (dppp), THF 




mmme 
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6-n-^-2-^nn>f5^/ [1, 2-b] 

1)CIS03H, CHa 3 
-ssN. 2)Et 3 N, POCI 3 





n . Bu ^ N - N ^^ CI 3)25%NH 3l MeCN * n " Bu 

6-n-^-2-^OP>f^y [1, 2-b] fc°!J ^v 5 ^(1.00 g, 4.77 
mmol)& * a n tJvUA(10.0 mL)(^^ L^&T^ LftflS 6> N ^ o a ^ 
5 ^(0.35 mL, 5.27 mmol)^r^T bfc 0 fD^^ 5 ^FRBJn^jl^ LfctfS TLC 

-<*miMX&&VM \Az.<DXt a a */U2fc ^(0.35 mL, 5.27 mmol)£rSi>!J[} L-Kl£ 

(2.50 mL, 17.9 mmol) t ttittik V ^(2.00 mL, 21.5 mmol)5r*Bx.T > TO*4 

10 ^ mmmtr^t^xm^mm^^^^^xm^vxmmrmm^m^mi^ 

3.24g3r#fc 0 r.©ttfr*:T-fe h= MJ /K10.0 mL)^ig^UC, 2 5%/^ 
=TtK(5.00 g, 73.5 mmol)£rTi? h = h U /K15.0 mL)te»a>b;/t*^te*?frT 

JET@*bfc 0 ^g^ffHi^^nx. p H 2 ^na^/VAT'2IUttWb 

SfcS: V y # £Vk;*7 7^^ny>^77^ (g^gfcc^yv : ^drf-^= 1 : 1 
P p^ ; x^;^v=20: 1) t«LT, B«Kb-&4fc*&fe*l*i: UT 
#fc 0 HK40.92 g(66.8%) 
mp 165.5-166.5^ 

20 X H NMRCDMSO-dg, 5 ): 0.93(3H, t, J=7.3 Hz), 1.37(2H, tq, J=7.5, 7.3 Hz), 

1.72(2H, tt, J=7.9, 7.5 Hz), 2.93(2H, t, J=7.9 Hz), 7.53(1H, d, J=9.4Hz), 
7.80(2H, s), 8.18(1H, d, J=9.4 Hz). 

ni(Nujol, cm" 1 ): 3412, 3360, 3287, 3197, 1546, 1464, 1376, 1321, 1172. 



25 mam 7 

N' - (2-^QD-6-^o7 t nW^y [1, 2-b] 
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-3 — (sUX/UTfr— ;v) -N, N-^-f y /k*M7 $ 
j| [>— MgBfZnCI 2 





O^n^'" 8 " NiC ^PPP).THF V^N'-( i-Bu 
•^*v-!7 A^H*&(0.27 g, 11.1 mmol) £ 3 ?it(5 mg)&i!ll^L^ii#H^CT\ 

^r--e^nm bfc^ ^i*t*m biiTkv 1 f7t K077 >-(i5.o mL) 

;Lfc 0 r <^^&^?&T^#LfttfS b*^^ n:/n fcT/Kl.33 g, 1.10 mmol) 
5 ^2 8-3 3 ^CSr^&tfS £>MT Lfcf^ ^fiT? 3 0 #f?^# U^t^m^fe© 

*^T1 8 0°C-e4^r^^^^:fc^^(1.50g, 11.0 mmol) £^m#ffl 
^T> ^StKt" h7tKn77 ^(lO.OmL)^^ VXyK-lkM^ X 0 t^TSr 
3fcfc:W§S LfcS'* P7°n tVkv^i/^AT'n 3; Ftf>^ h ^ fc Kn 

io 77«^TLt - 1 owtfi 5&mmwvtz^ nhntcmmmK 

[1, 3 -If* (^i^/VTjs^^xf /) -?xis^-\ ~y>r;v (II) ^p!) K 
(0.27 g, 0.50 mmol) *£#Hx. s j^ttTN' - (2, 
y [1, 2-b] try ^S^-3 — l;v*;vifr~;v) -N, N-^y:/^vl^ 
/VAT 5: ^(2.03 g, 5.00 mmol)^^7K^ b7tKo77 ^(10.0 mL)^;0> b 

15 fc^^Tbfc -10^2^, mmx*i emmmw^t^ mu±myk 
ys/yy-i- mm^^ ■. ^*y-^= i ■. n -c«lt, mm<DN' - (2, 

6-^Pn^5^/ [1, 2-b] t°y Z-y(jV7.;Uifr~;V) -N, 

20 N- vM* y7*f^*^A7 ^ i^&0.64 g(31.5%)&}lfr-f Z> t S ^Sr^ 

3tfeS£ll£ LT#fc 0 lDtft0.94 g(45.7%) 
mp 154.0- 160.0°C 

X H NMI^CDCL,, 5 ): 0.74(6H, d, J=6.7 Hz), 0.95(6H, d, J=6.7 Hz), 1.00-1.10(2H, 
m), 1.10-1.25(2H, m), 1.85-2.10(2H, m), 2.10-2.20(1H, m), 3.19(2H, d, J=7.5 
25 Hz), 3.28(2H, d, J=7.5 Hz), 6.98(1H, d, J=9.4 Hz), 7.78(1H, d, J=9.4 Hz), 

8.45(1H, s). 
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IR(Nujol) v (cm -1 ): 1613, 1464, 1334, 1318, 1143, 909, 859, 661. 



2-^dp-6-^d^pW5^ [1, 2-b] ' f 




N* - (2-^Pn-6-^pynk';V^^y [1, 2-b] tfp^^ 
— 3 — * /V^/V'tfc—Zt-) -N, N — *M VfJ-JVifr/V&T % v^O.93 g, 2.26 
mmol)«r^=¥f-^(9.00 mL)M^Lt 1 O 0*C*T?flB*bfcas 3 6 %^ 
^(9.0 mL, 107 mmol)^r?iT bfc 0 1 0 0—1 0 5 °C-e 1 5 ESWPff&S^ Ufc^, 
10 aaaST?*^ UTJig^W 5 &-e$cJET«33! bfc 0 ^^^tK(30.0 mL)Srm^ 

^refe^i: LT#fc 0 IR40.31 g(50.4%) 
mp 194.0- 196.0°C 

NMRCDMSO-de, 8 ): 1.10-1.25(4H, m), 2.30-2.45(lH, m), 7.36(1H, d, J=9.4Hz), 
15 7.78(2H, brs), 8.12(1H, d, J=9.4Hz). 

EEKNujol, cm" 1 ): 3348, 3247, 1553, 1468, 1455, 1358, 1316, 1170, 908, 825, 662. 



N' - (2-^no-6-xf=;W5^/ [1, 2-b] 

20 ^ — n, n-^ y^*;^r ? 

^"MgBi; ZnCI 2 




NiCI 2 (dppp), THF 




i-Bu 



H1{SJ7©^^ PT'D tVW^i/>)A^P ^ K©rb7t Kp77^ 
[1, 3-lf* ^~/V7fr*-7 4 7) ^o^^] =5/>*r/^ (n) ^P!) K 



WO 2004/011466 PCT/JP2003/009003 

21 

&mn<o**' - (2, [i f 2-b] t o y^>--3— r 

- N, N - v 5 ^ V ^/WKA-AT 5 v>>l££f LT3 mol%<feJS b 

80.4% 

mp 194.0-198.0^ 

*H NMRCCDCls, 5 ): 0.71(6H, d, J=6.7 Hz), 0.94(6H, d, J=6.6 Hz), 1.85-2.10(2H, 
m), 3.17(2H, d, J=7.5 Hz), 3.26(2H, d, J=7.7 Hz), 5.77(1H, d, J=ll.l Hz), 
6.16(1H, d, J=17.8 Hz), 6.82(1H, dd, J=17.8, 11.1 Hz), 7.46(1H, d, J=9.5 Hz), 
7.89(1H, d, J=9.5 Hz), 8.50(1H, s). 

Hl(Nujol, cm" 1 ): 1614, 1456, 1350, 1319, 1145, 913, 859, 664, 612. 



1 0 

2-^nn-6-xf=;W^y [1, 2-b] t°V 3 — (/UXsU 





— U ' HCI-H 2 Q 
i-Bu 

^JIMSON' - (2-^nn-6-^nyotVW?^/ [1, 2-b] 

tfy s --r /w*./k5ft=/k) -n, n-s^t y^f^*/^r ^ ^^<d\x 

frVKN' - (2-^D-6-xr=M [1, 2-b] 

3-4 /Is* - N , N-^y ^f-A^Jf^ A T 3: v> ^ £r^T |^<DK 

A : 7-^=1 0:1) tiltt, B^&&£^ifl£ LT#fc 0 flX^ 
42.1% 

mp 229.0-233.0*0 

l H NMR(DMSO-dg, 5 ): 5.87(1H, d, J=11.2 Hz), 6.50(1H, d, J=17.9 Hz), 
6.86(1H, dd, J=17.9, 11.2 Hz), 7.89(2H, s), 7.96(1H, d, J=9.6 Hz), 8.26(1H, d, 
J=9.6 Hz). 

IR(Nujol, cm -1 ): 3316, 3183, 1466, 1368, 1321, 1167. 
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mm,m 1 1 

N' - (2— ^nn-6 — (i-/n^^) [1, 2-b] tfJJ^ 



£rfflv\ [l, 3-tr* (*?y ^jva^^y ^ y) ~ytr;v (n) 

^!)KW©n' - (2, 6-^oD<f$^[i, 2-b] fcryys^ 

- 3 — i >V7.;Vi£~}V) — N, N- vM y7*f/l/*/VA7 ^ ^^^>Et UT3 
mol%^ffi LTl^il^a^^rff 5^tfc£V), E, Z^(E : Z = 5 : 3)©| 
^b^Sr^^^i: b-r^fc HX^100% 

mp E, zm^fD^rn'Mo 

*H NMR(CDC1 3 , 6 ): [Effc] 0.72(6H, d, J=6.6 Hz), 0.94(6H, d, J=6.6 Hz), 1.85- 
2.10(2H, m), 2.00(3H, dd, J=6.9, 1.5 Hz), 3.17(2H, d, J=7.6 Hz), 3.26(2H, d, 
J=7.7 Hz), 6.51(1H, dq, J=16.0, 1.5 Hz), 6.71(1H, dq, J=16.0, 6.9 Hz), 7.35(1H, 
d, J=9.5 Hz), 7.82(1H, d, J=9.5 Hz), 8.50(1H, s). 

l H NMRCCDClg, 8 ): [Z {£] 0.72(6H, d, J=6.6 Hz), 0.92(6H, d, J=6.6 Hz), 1.85- 
2.10(2H, m), 2.21(3H, dd, J=7.3, 1.8Hz), 3.12(2H, d, J=7.5 Hz), 3.25(2H, d, 
J=7.7Hz), 6.23(1H, dq, J=11.9, 7.3 Hz), 6.40(1H, dq, J=11.9, 1.8 Hz), 7.19(1H, 
d, J=9.5 Hz), 7.85(1H, d, J=9.5 Hz), 8.43(1H, s). 
IR<Nujol, cm 1 ): 1609, 1456, 1351, 1319, 1144, 911. 

MMM 1 2 

(E) -2-^nn-6 - (l -y°xi^~/]s) A 5 *V [1, 2-b] t°y^ 




i-Bu 




i-Bu 
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i-Bu 



23 



HCI-H2O 




H8(DN' - (2-^no-6-^n/ne/W^/ [1, 2-b] 
t° V 3 — T A'XA'tii—A') -N, N y/fMMT 5: i?ls<Dft 

fr?) ICE, ZH^ON' - (2-^ nu- 6 - (1 -^n^r/k) 

[1, 2-b] t°U ^v^-3 — /V) -N, N-vV y^fT-zUtis/U 
J*T =• i?^&m^XWfc<om]&%:fto tc a # fe*tfc||*Sr^ JJ #<7Vio& 7 A* n 
V 7=7 7 4— (^nD*M:^^/-;l/=2 0: 1) T?fiRRLTx 

efefssttttfc, jix^7o.i% 

mp 225.0-229.0°C 

l H NMRCDMSO-d^, 5 ): 1.98(3H, dd, J=6.8, 1.7 Hz), 6.71(1H, dq, J=16.0, 1.7 
Hz), 7.01(1H, dq, J=16.0, 6.8 Hz), 7.83(2H, s), 7.84(1H, d, J=9.5 Hz), 8.19(1H, 
d, J=9.6 Hz). 

mCNujol, cm 1 ): 3323, 3179, 1662, 1550, 1466, 1360, 1325, 1173. 



15 



20 



1 3 

^-^pp-e-^y^w^y [1, 2-b] try^vo^ 

i-BuMgBr 

N 




XX>~™ 



CI" NiCWdppp), THF j_ Bu - 

&V\Z.s(y7*^)V^>f**/y&-rxi* KOfh7t K077>1§t^V^^ 
C0S/^?rfTofc 0 #b^fd3iM^l^i/y ^«7A^PV h^77^- cm 
: 1 : 4) Tit^LT, S ftJ#j£r?Sfc3t£J£ifi t LT#fc„ HX* 

1.27 g(60.6%) 
mp 71.0-72.5°C 

>H NMRCCDCL,, 5 ): 0.98(6H, d, J=6.6 Hz), 2.09(1H, m), 2.68(2H, d, J=7.3 Hz), 

6.94(1H, d, J=9.3 Hz), 7.75(1H, d, J=9.3 Hz), 7.81(lH,s). 

IRCNujol, cm" 1 ): 3126, 3059, 1545, 1466, 1369, 1331, 1320, 1279, 803. 
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Mt&M 1 4 

2-^nn-6-^y/f;W5^/ [1, 2-b] K'V jf&f— 3 JV* 

1) CIS03H, CHCI 3 

2) Et 3 N, POCI3 





j-BlT*V N ^ 3)25%NH 3 , CH 3 CN ^ 

»j6©2-^OP-6-n-^/W^)/ [1, 2-b] \?D ■WlsO) 
^5^2-^DP-6-fy^;W [1, 2-b] tfy^i^-SrJ^ 

-f— (i^^/l^:^f-^=l : 1) T'fitT, W&}®&&£J£Mik UT# 
7t„ IR*1.12 g(64.0%) 
mp 168.0-169.5^ 

X H NMRCDMSO-de, 6 ): 0.93(6H, d, J=6.6 Hz), 2.14(1H, m), 2.82(2H, d, J=7.4 
Hz), 7.51(1H, d, J=9.4Hz), 7.80(2H, s), 8.19(1H, d, J=9.4Hz). 
IR(Nujol, cm 1 ): 3316, 3180, 3117, 1548, 1469, 1362, 1336, 1321, 1200, 1173, 
849, 678. 

1 5 

2-^nn-6-xf;W5^/ [1, 2-b] \?D yi?ls<D&& 

EtMgCI 





Cr N' NiCI 2 (dppp), THF ET N' 

X H NMRCCDCL,, 5 ): 1.35(3H, t, J=7.6 Hz), 2.85(2H, q, J=7.6 Hz), 6.97(1H, d, 
J=9.3 Hz), 7.75(1H, d, J=9.3 Hz), 7.80(1H, s). 

IR(Nujol, cm" 1 ): 3121, 3058, 1544, 1471, 1318, 1280, 1262, 1189, 1142, 1121, 
1059, 983, 953, 822. 
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1 6 

2-^oo-6-if;W^)/ [l, 2-b] WWls-Z — i/v^/vfc 

1) CIS03H, CICH2CH2CI 

2) Et 3 N, POCI 3 

- h^/~ a 

*N" 3)25%NH 3( MeCN Et 




[4©2-^oc-6-n-yDlf;W^y [1, 2-b] fc°U^i^^ 
©ft*>UU:2-^nn-6-at^^5^y [1, 2-b] lf!J^y»^T 

mp 204-205t: 

*H NMUCDMSO-dg, 5 ): 1.31(3H, t, J=7.6 Hz), 2.95(2H, q, J=7.6 Hz), 7.54(1H, 

d, J=9.4 Hz), 7.82(2H, brs), 8.19(1H, d, J=9.4Hz). 

IR(Nujol, cm 1 ): 3317, 3211, 1365, 1356, 1325, 1172, 829, 668. 

mum 1 7 

2-* 6 - n -^p tvw 5 [1, 2-b] t°y^y^ 



Me 




Cr NiCl2(dppp), THF n-Pr^N'^ 




1 ©xf/l^^V!)A^P 5 K©x- TVWSgjftOffcbtf ten -^o fc° 

h7t Kn7 9^»SKte^^tTl^fil©R(fi:SrffV\ gift 
bT^fc 0 KX^19.1% 
*H NMR(CDCl3, 5): 1.00(3H, t, J=7.4Hz), 1.7-1.9(2H, m), 2.48(3H, d, J=0.7 
Hz), 2.77(2H, t, J=7.5 Hz), 6.85(1H, d, J=9.2 Hz), 7.66(1H, d, J=0.7Hz), 
7.72(1H, d, J=9.2 Hz). 

IRCNujol, cm" 1 ): 2961, 1541, 1464, 1326, 1296, 1153, 1124, 989, 816, 726. 



m&mi 8 
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2-^/U-6-n-7'o^W^y [1, 2-b] < JV 

. i)aso 3 H, acH 2 cH 2 ci 

f^V-M a 2)Et 3 N,POCI 3 
I d— Me ^ 

n-Pr" "N" 3)25%NH 3 , MeCN n .p 



10 




f!l402-^na- e-n-^ntVl^-T [1, 2-b] W fi?^ 

oftb<9fc2-y^-6-n-:/n w Ci, 2-b] t°yyi?yir 

mp 178-179°C(dec.) 

X H NMRCDMSO-de, 5 ): 0.96(3H, t, J=7.3 Hz), 1.7-1.9(2H, m), 2.56(3H, s), 2.8- 
2.9(2H, m), 7.39(1H, d, J=9.3 Hz), 7.46(2H, brs), 8.08(1H, d, J=9.3 Hz). 
HlCNujol, cm" 1 ): 3384, 3327, 1543, 1508, 1420, 1348, 1327, 1309, 1162, 827. 

mMm 1 9 

N, N- i?* ^VW-N' - ( 6 - n if/U— 2 - hi) 7 'JVyfru * f-jV^ * 

?V [1, 2-b] try yv^-3— ( /UX/Ufr—jU) $M75v^y©^ 




n-PrMgBr 



NiCI 2 (dppp),THF n_Pr N OaS^Kj^N'^ 16 

Me 

^mim~T, N* - (6-^co-2-MJ7;i/to^f;W^y Cl, 2 
15 -b] -N, N-^f^MT^^ 

(1.00 g, 2.81 mmol)£ [1, 3 -If;* (^7^=/^^.^^ y ) ^n^y] ~ 
^/t" (H) n ]) K(0. 076 g, 0. 14 mmol) Sr?" h7t Ko77^(8.0 inl)(C 

^i£(0.5M, 8.43 ml, 4. 22 mmol) Sr^TUfe„ O^ tlT4. 5 

— : ^na^A=2 : 5) TitigU itt4fc«r&fe!£if& £ UT# 

fc 0 HRl:0.62 g(60.7%) 
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mp 219.3-220.4°C 

l H NMRCDMSO-d^, 5 ): 0.95(3H, t, J=7.3 Hz), 1.71(2H, m), 2.88(2H, t, J=7.7 
Hz), 2.92(3H, s), 3.28(3H, s), 7.59(1H, d, J=9.5 Hz), 8.33(1H, d, J=9.5 Hz), 
8.54(1H, s). 

5 IR(Nujol, cm" 1 ): 1635, 1334, 1318, 1169, 1153, 920, 619. 



10 



15 



20 



MM® 2 0 

6 - n \fjv- 2-hV znvjru * ^/W ^ try [ 1 , 2 - b] t o y 




° 2S - N Me 



Hd-H 2 o 



n-Pr 




N, N-v^^vU— N' - ( 6 - n -7"a tVl^- 2 - MJ 7;^n ^ 5 

Ci, 2-b] ^^^-3— r/^/^^/w) ^/^r^^^co.sog, 

0.83 mmol)£r >-(10.0 ml)^#? U ^^^(5.0 ml^JJxT 6 0 tT? 2 
H#ffi, 8 0tf2Hf|, 9 0°CT*2^m#bfc o 5D^1^££^ffiT^tU 
a^0^t-7K^P^i> 1 NTkm^ h V ^^TR^tfp H3 i bfc 0 WttJ bfc@ 

7K^bTg^#lSre#.^i: bT#fc 0 lfcao.24 g(94.3%) 
mp 151.0-151.7°C 

X H NMR(DMSO-dg, 5 ): 0.97(3H, t, J=7.3 Hz), 1.78(2H, m), 2.96(2H, t, J=7.7 
Hz), 7.62(1H, d, J=9.5 Hz), 7.97(2H, brs), 8.36(1H, d, J=9.5 Hz). 
IR(Nujol, cm" 1 ): 3356, 1550, 1465, 1373, 1362, 1322, 1199, 1179, 1151, 608. 

mmmz 1 

2-^op-6-n-/oW^/ Cl, 2-b] 

^, n-PrMgBr f^^f^ 

N^" CI M^J 

Cr N NiCI 2 (PPh 3 )2, THF n-Pr N 

mmnffiT, ^ b7t Kn77^(5.0ml) fc, 2, 6-^on^5^/[l, 

2-b] t°]J ^^(0.50^2.6611^101). tT* ( MJ ^) = 
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fr>V (II) *J>9 n V K(0.17 g, 0.27 mmol)^Hx.7K^Ts n -Zfxx \£M*iT%*/ 
t)^nUWh7tKn77 ^*j£(2M, 1.99 ml, 3.99 mmol) ^10 

B»^^t?ii&fflu zmm, mum*, mumm^mi-hv m 

f-^=3 : 7) «U B«rt&*&fe£&fcLT#fc. «X*0.21 g(40.4%) 



2 2 

2-7nn-6-n-7'ntVW$^/ [1, 2-b] fcT J) ^S?^©^jfc 

n-PrZnBr rf^^s^H 

-CI 




CI N PdCI 2 (PPh 3 )2, h>ux> n -PrV 

ti^Ts Iftn-7°n fcVU-M^©^ b7tKn77 ^^^(0.5M, 7.98 ml, 
3.99 rnrnol)?: h/t^ V(5.0 ml) U 2 , 6 - v> ;7 n n ^ £V [ l , 2 

-b] ^^(0.50^ 2.66 mmol). If* (h V 7 ^-/i-frx? j ^) 
»7A (II) v^ny K(0.19g,0.27mmol)^*D^ 80 o CT'2^jf#bfc o ^ 

TSttftiU Bl$&&6^i&£LT#fc. 4R*0.31 g(59.6%) 



2 3 

2-^nP-6-n-7 , okVW^/ [1, 2-b] fcTP^^©^ 

n-PrMgBr, ZnBr 2 ^^Y^\ 
Cr ' NiCI 2 (PPh3) 2 , THF n-Pr^^V N 

ti^iT> t f 7 t K o 7 7 ^(8.0 ml) 2, 6-^i7nn-f^^y [1, 
2-b] try ^^(1.00 g, 5.32 mmol), ^ ( h V 7 =.=-i\si£7s? 4 >■) =$, 
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tr;V (n) v?^ p y K(0.10 g, 0.16 mmol). Jlteffi$& (0.04 g , 0.16 mmol) & 
#|]X.7K^T, n -:7°p tVW^v'^A^c * K©T b7tKn77 ^%(2M, 
3.99 ml, 7.98 mmol)tr 1 O^tT^o < V JSTUfc. 3kJfrlN 1 0 £ff!Mf# 

m^^7K«^^i/!7^T^^ »»bfc. ««»aESr^U*^/^ 

^i^P-x' h^^ — mm^f-^ : ^f-v= 3 : 7) "CflHtU BW4fc«r 
&3t£J£iiii£bT#fc„ I[X*0.76g(73.1%) 



2 4 

^oo-6-n-7'oW5^y [1, 2-b] lfJ)^$?yo^ 
n-PrZnBr 

*-^ CI ^ 

CI" "1ST NiCI 2 (PPh 3 ) 2 , THF n-Pr^ "1ST 

^m%ffiT. f f7tKn77y(5.0ml)|u, 2, [1, 
2-b] t°y ^^(0.50^2.66 mmolX ^ (MJ7x=/^7-f y) 
15 • fr/V (n) ^7 0^ K(0.17g, 0.27 mmol) St*Bx.tK^T^ JUfcn -^p fc7l«£ 
.©7 b7tKo77 ^TO.5M, 7.98 ml, 3.99 mmol)% 1 O ^ltT^o< V) 

m#bfc 0 sjs^^^^tK(5o mi)^px., *4»-csw4i: mm^f- 

3:7) -CiltaS U S^«re^B H B^ bT#fc 0 4X*0.43 g(82.7%) 





^«J2 5 

25 2-^nn-6-n-7°ntVK^/ [1, 2-b] t°!J^7y©^ 
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^mn.mr. fh7tKo77^(5.0ml) fc N (n) (0.036 

g, 0.27 mmol) t h V 7 * — * 7 >f ^(0. 15 g, 0.53 mmol) ^r>!JP &^$&Tn 1 
\*mW:WVtz. 0 ^<Dm&m\^ 2, 6-;^co^^y [l, 2-b] fc°y^ 
v>^(0.50 g, 2.66 mmol)^n^i^T> Iftn-7°n tfV^ffig&tf)^ b7tKn7 
7 ^^(0.5M, 7.98 ml, 3.99 mmol)$r 1 0 ^(tT^o < 9 ffiT bfc 0 tK^Tx 

W£^7K(50ml)£r>to;l N bfc^, gf^^-ettttl U 

W7^7ovh^77>f- (gfsg^c^vu : ^f-^= 3 : 7) -e*#RU S 
WW«r©6«f*i: UT#fc 0 Jfcft 0.46 g(88.5%) 

HifeM 2 6 

2-7'nn-6-n-7otVK^ x / [1, 2-b] t'U^^O^ 
f^V^V n-PrMgBr, Fe(acac>3 f^V^V 



mm%ffir, Th7tKn77y(5.0ml) ^2, £> [1, 2 

- b ] t° y ^ ^(0.50 g, 2.66 mmol)i!^(in)r-t^-7^r-fe h (0.094g, 

0.27mmol)%*B iO^vlO X,~?mW b ft «5 h < n - ^ a lf/kv ^ 1? ^ ^ 5: 
K©f f7tKn77 >^^(2M, 1.99 ml, 3.99 mmol)£r 1 3 ^jWC^T bfc„ 

#fc„ 0.28 g(53.8%) 



N' - (2, [1, 2-b] fcf U ^i?^- 3 -^/v;*^ 




THF 
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5fc=A0 -N, N-i?^ W/I^A7 ^ v?y^i 

Me 2 NCH(OMe) 2 | J >-Ql 





2, 6-^pd-1'$^/ [1, 2-b] — (Vl^/VtfvVT^ 
K(2.00 g, 6.22 mmol)£: N, N — ^vl^t-AT ^ K S** ^vt'Ti?^— 
(1.80 ml, 13.5 mmol) 5r b /Wcc ^(20.0 ml) ^ T? 4 RtFMWBff&t^ L t' 0 # b JxfcR 

#fc 0 i&*2.36 g(100%) 

X H NMRCDMSO-dg, 8 ): 2.94(3H, s), 3.26(3H, s), 7.71(1H, d, J=9.5 Hz), 8.34(1H, 
d, J=9.5 Hz), 8.43(1H, s). 

N' - (2, [1, 2-b] — f/W*^ 

— N, N- v?-f y ^fM/l'AT 5 i^y©^ 

1 ;s__ri HCON(i-Bu) 2 . POCI 3 | > 

N ^ Et 3 N,CHCI 3 Cl N \ ^ N ^'" Bu 

S0 2 NH 2 0 2 S- N ' N 

i-Bu 

N , N — *M y •?=f-?Vi£;V& T ^ K(5.44 g, 34.5 mmol) 3: ^ n n zfc/W\ (25.0 
mL)tf^ U*— ft*ft^T?f&*P Lfctf* ^ v-J^fc I> ^(3.22 mL, 34.5 
mmol)^-2°C^T-T?^Tbfc 0 - 2 TOTT* 3 0 bfc^ N 2, 6-v> 

^oo^^^y [i, 2-b] t°y ^v^-3 — f/WVl^^TS K(6. 15 g, 
23.0 mmol)^D^fc„ - 1 O °C"e 1 0 #R93K# Ufc# N h V ^JVT 5 ^(19.3 
mL, 138 mmol)& 5 < CErF«:«'k f,20 #fffl-C?j§T Lfc„ O °C£ATT* 1 mm, 

m.m.x* 1 R#ra»# ufc^ N mfrmm&\z&€* * * 5 mmm bfc„ tta 

£ L-C#fc 0 HXS5.58 g(59.6%) 
mp 151.0-154.0t 
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X H NMR(CDC1 3 , 5 ): 0.76(6H, d, J=6.7 Hz), 0.97 (6H, d, J=6.7 Hz), 1.90- 
2.10(2H, m), 3.23(2H, d, J=7.6 Hz), 3.28(2H, d, J=7.7Hz), 7.26(1H, d, J=9.5 
Hz), 7.90(1H, d, J=9.5 Hz), 8.51(1H, s). 
IR(Nujol, cm" 1 ): 1615, 1456, 1324, 1311, 1146, 910, 858, 654. 



###!|3 

N' - (6-^on-2-MJ7/Vtn^f;K>;^y [1, 2-b] 




Me 2 NCH(OMe) 2 



N \ , Me 



S0 2 NH 2 0 2 S^ N Me 

6 na - 2 - MJ 7;Utn^f M [1, 2-b] t°]J^^i/-3 

— f /V^/^^T 5 K(1.70 g, 5.65 mmol) £: h/^^(10.0 m])lz:SK»$* % N, 
N-v^^vl^/W^T^ K v^^KTi?^ — /K90%, 1.84ml, 12.4 mmol) £rJn 

fc 0 J|X*1.96 g(97.4%) 
mp 203.7-205.0t: 

*H NMR(DMSO-dg, 5 ): 2.95(3H, s), 3.29(3H, s), 7.79(1H, d, J=9.6 Hz), 8.47(1H, 
s), 8.52(1H, d, J=9.6 Hz). 

IR(Nujol, cm 1 ): 1636, 1526, 1456, 1321, 1201, 1159, 1130, 1115, 922, 816, 628, 
616. 



zj^yy ci, 2-b] tfy 3 — uv^v^t % \*&wmM.<&rt& 
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1 . 5£ (I) : 




(I) 



*/HE«r* Yf*7km^*fc^S0 2 N=CH-NR 1 R 2 R^it^R 2 
r±**L-?n<ffiRr^^-/vKS:^ U * fc, R 1 1 R 2 tfS3§LV^^ bT^-TS 
a#ISC^i:i:t>fc^natS^^UTt>J:V\ ) £r> Zte^n^M^fcteO 
S0 2 R 3 (5£"K R 3 f*7 5/mM^-Cgm$tbTVNT^J:VN«T^^S^fc 

zftz^^yy [i, 2-b] \?y?vi/i\&wt, 

R-^VI 1 R — M 2 — R ) R M 2 L > R— R f R— M 3 — L 

? V V t 

R— L' R— ^ 4 ~R R-^|l 4 -R R-i^ 4 -L^R— l|l 4 -L' 

£r N M 2 fi2tt^M^Ts M 3 te:34ffitf*&JS£> M 4 ^4ffi^mSr> L, L' *5 
^(11) : 
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Ay- X (II > 



Y 



umbo 

6. Xfe«tt)«Z^^^-efe^«^llB«^at^o 

(ii) ^ n y K^fctetf* (M)7x=/^7^y) 

(II) KT*fc5M^9|3^^5t?fe 0 
11. S (la) : 



z 




X 



(I a) 
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R — M 1 R — M 2 — R R — M 2 — L R— M 3 — R R— M 3 — L 

R R 

f V V V 

R — Ijl 3 — L ' R — M 4 — R R-ijl 4 — R R — M 4 — L ' R— ijl 4 — L ' 

L R R R " KU L" 

£r N M 2 te2#5<£>tfeJI3r> M 8 t±3ti&©£*5: x M 4 fi4>|ffi(D#JR^ L 5 33 
irr#b*t55£ (Ha) : 




^-e^i^WfcU gcv^r^-=3rvii:^y :/-cx/vtJw^ n y K^mufc# N 

7y*=7i:Kg$*5ri:^it5^ (HI) : 



(III) 




12. (lb) : 
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(I b) 



3v^£r. Y' (iS0 2 N = CH-NR 1 R 2 R ^.fctJ^R 2 («tt^tt{g 

[i, 2-b] try y^ik&mh, 

R— M 1 R— M 2 — R R— M Z — L R— M 3 — R R M 3 L 



R— M 



R L L L 

3 T ' r> J/r 4 — td 13 J/r 4 — td D A 4 — t ' T? J/T 



VI — L ' R — M — R R — M — R R— M— L' R M L ' 

[ • A • A • A *•* L- 

Sr. M 2 f3:2«*feJi£. M 8 f4 3-(iBi©^JRSr. M 4 te4-fiffitf*&m^ L. L ' 33 

' ttm— £fc«:M&oTvvrt>J:< N r^vsr^-t-. ] TS^tb^^r 

(lib) : 



-X (lib) 



R" 

Y' 
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